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For many years, the construction industry (CI) has been considered as one 
of the most dangerous industry due its H&S statistics expressed in terms of 
accidents and injuries which remain high. Notwithstanding the fact that 
many research studies have been conducted at both academic and industry 
level to find solutions, it can be rightly argued that the H&S performance in 
the CI is still questionable. One of the factors that have impacted negatively 
on the H&S performance in the CI is the competitive nature of the CI where 
most clients award their contracts based on price. Consequently, this 
practice has compelled contractors to lower their bid amounts leading to 
H&S being marginalised.  
The current study will identify cost drivers deemed necessary in pricing for 
H&S on construction projects as well as conduct an evaluation on the 
methods used by contractors to price for H&S on construction projects. 
Case studies were conducted wherein interviews and document analysis was 
conducted to establish the actual expenditure on H&S elements. 
Case studies were conducted in one organisation over six construction 
projects. The choice of the study organization was purposive and depended 
on the willingness to participate in the study. 
The findings shows that contractors quantify the costs of H&S using an 
itemised breakdown and are aware of the importance of H&S specification 
in quantifying the costs of H&S on their projects.  
Keywords: Construction projects, Cost drivers, Health & Safety (H&S), 
Pricing. 
 
INTRODUCTION 
The H&S performance level in the CI is still not satisfactory due to the high 
number of accidents and fatalities encountered on construction sites. As a result, the 
CI is labelled as one of the most dangerous industries when compared to other 
sectors. Such accidents have a negative impact on the victims’ lives, their families 
and the society at large. In most cases, an accident can result in partial or total 
disability or a fatality. Muiruri & Mulinge (2014) point out that H&S requires 
proper management control.  
However management control does not seem to be evident as most perceive H&S 
to be costly. On the contrary and as observed by Rikhardsson (2005), neglecting 
H&S can be expensive and lead to financial losses. On the other hand, investing in 
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H&S actually increases profitability and productivity, boosts employee’s morale 
and decreases attrition (Mohammed, 2003 cited in Muiruri & Mulinge, 2014).    
Accidents cost as a Smallwood (1999) puts it, the total cost is made up of direct and 
indirect costs.  The direct costs when compared to the indirect costs account for 
much less of the total accident costs. The ratio of direct costs to indirect has been 
estimated to 1:4 meaning that the cost of indirect accidents equates to 4 times the 
direct costs (Heinrich, 1979). Therefore, not implementing H&S measures can be 
much more costly than what can be estimated from the direct impact of accidents. 
In the United Kingdom, statistics revealed that in 2013/14, an estimated £14.3 
billion with £9.4 billion from illness and £4.9 billion from injuries was incurred 
(HSE, 2015). In South Africa, a report by the Construction Industry Development 
Board (CIDB, 2009) recorded that the total cost of accidents for both direct and 
indirect amounted to R3.5 billion per year. Similarly, the European Agency for 
Safety and Health at Work (EASHW) has estimated that 4.6 million in costs for 
occupational accidents happen every year in the European Union (EU) resulting in 
146 million lost working hours (EU OSHA, 2001). This means that approximately 
2.6 to 3.8 percent of the collective EU Gross National Production (GNP) is lost 
every year. 
 Richardson (2005) argues that the costs highlighted above can be avoided if 
accidents are prevented. Preventing occupational accidents should therefore make 
good economic sense for society as well as being good business practise to 
companies, remarks Dorman (2000).  
One way of preventing accidents is to provide finance for implementing H&S. 
Accident costs are directly proportional to many factors, inter alia: project 
requirements, types, location accident costs, etc.  Thus, reducing the number of 
accidents through the implementation of preventive measures by means of well-
defined project-based H&S objectives, sounds H&S management systems amongst 
others can be seen as “game-changers” and help achieve better H&S performance. 
As a result, the current study aimed to identify cost elements designated as “H&S 
cost drivers” that should be taken into account in order to adequately provide for 
H&S on construction projects. In addition, identifying the costs drivers will 
contribute towards developing itemised trade lines in the Bill of quantities (BOQ). 
Having itemised H&S components in the BOQ will assist both clients and 
contractors to plan for and monitor H&S expenditure on construction projects. 
THE STUDY 
With regards to the research methodology, the study adopted a case study type. 
Secondary data was collected through literature review from journals, conference 
papers, technical reports and dissertations on H&S. The empirical data was 
collected through the review of project documents such as expense reports of 
projects. It was decided that it was the best method to use in order to collect the 
actual costs that had been spent on the projects.  The purpose of conducting this 
study was to measure and quantify the exact cost of H&S on such projects and 
identify what elements had been provided for on construction projects. 
Data obtained was analysed using output descriptive statistics. The descriptive 
statistics included percentage ratios and rankings. Frequency count was used to 
 
 
identify the most frequent H&S cost drivers found on projects. Percentiles were 
used to quantify H&S cost expenditure to project expenditure ratios. 
H&S COST DRIVERS FROM LITERATURE 
Bokor (2010) defines cost drivers as factors which have a cause-effect relationship 
with costs. Cost drivers are any factors which cause a change in the costs of work 
performed in an organisation or in a process. A contextual application of the above 
definition to the current study, “H&S cost drivers” can be defined as “factors or 
elements” that have an impact on the costs of H&S on a given project computed as 
a sum of all items quantified and costed in accordance to the H&S requirements of 
the project as outlined in the H&S specifications. These factors or elements can be 
affected by various inputs inter alia: quantity factor (i.e.: number of personnel or 
equipments required), applicable rates (i.e.: fee scales, labour rates), project 
duration, etc. 
The South African Construction Regulations (2014) addresses in detail client’ 
compliance regarding H&S measures. The client is required to, inter alia; prepare a 
suitable, sufficiently documented and site specific H&S specifications; include 
H&S specifications in the tender documents (regulation (f)) and ensure that 
contractors submitting tenders have made adequate provision for the cost of H&S 
(Regulation (g)). 
Therefore, without specifications, the planning, designing or pricing for H&S will 
not be adequate. In terms of budgeting for H&S on construction projects, various 
studies propose different methods. For instance, studies by Smallwood (2013); 
Wells & Hawkins (2009); Smallwood & Emuze (2014) recommended that the cost 
of H&S be included as a provisional Sum in contract documents respectively. 
Elsewhere, Wells & Hawkins (2009) recommended that the cost of H&S be 
computed as Prime Cost Items. Additionally, Smallwood (2013) is of the view that 
H&S costs should be included in preliminaries and General (P&Gs) section of 
BOQ.  
In contrast to the aforementioned pricing methods, a study the CIDB (2009) 
recommended that the cost of H&S should be quantified as an itemised trade in the 
BOQ. In support of this method, Wells & Hawkins (2009) are of the view that H&S 
must be priced in a special section in the BOQ. 
In line with the recommendation from studies by the CIDB (2009) and Wells & 
Hawkins (2009), a critical review of literature was conducted to identify the cost 
factors which should be considered in pricing for H&S. The survey identified about 
18 elements from literature and are summarised in Table 1 below. 
 Table 1: H&S Cost drivers Matrix 
Item # Cost Drivers Literature Cost determinants 
1 H&S Personnel CR (2014) Regulation 
7(2)(b); Smallwood & 
Emuze (2014)  
H&S personnel (SHE 
officers,  Managers, SHE 
reps, security officers, flags 
ladies, etc 
2 Personal 
Protective 
Equipments 
(PPEs) 
Hashem et al. (2009); 
HSA (2010) 
Purchasing new PPES & 
replacement costs, PPEs 
training 
 
 
3 Safety 
Equipments (SEs) 
Smallwood 
(1999);Sawasha et al. 
(1999) 
Purchasing new equipments 
& replacement costs 
4 H&S induction & 
training 
Hinze & Gambatese 
(2003); Petrovic-
Lazarevic and Perry 
(2004)  
Costs of equipments; i.e.: 
orange cones, ladders, 
lifelines, etc  
5 H&S Inspections Regulations 6(g) and 
11(2)(a), CR (2014); 
Bhutto et al. (2004) 
H&S inspections (time 
based) 
6 H&S Audits Regulations 5(o) & (p) of 
CR (2014); Alli (2008) 
Internal monthly H&S 
audits 
7 H&S Incentives Tang et al. (2010);  
Musonda & Pretorius 
(2015) 
Monetary, rewards, non-
monetary, Others 
8 H&S Meetings Bizzell (2008:29); 
Regulations 5(b) & (c), 
CR (2014) 
Attendance to H&S 
meetings/DSTIs/Toolbox 
talks (time related) 
 
9 Accident 
investigations and 
reporting 
Kartam et al. (2000:177) Legal costs; Time 
implications on 
investigations; Cost of 
accidents (i.e.: direct & 
indirect costs) 
10 H&S Medicals CR (2014:18), regulation 
(7) (g); HSA (2010) 
Entrance, periodical & Exit 
medicals 
11 H&S Signage Sadus & Griffiths (2004) 
 
Purchase & installation, 
replacement & maintenance 
costs 
12 H&S Campaigns CIDB (2009) H&S campaigns, 
motivational speaker, team 
building functions 
13 First Aid HSA (2009); Wells & 
Hawkins (2009) 
First aid training, first aid 
kits 
14 H&S Promotions Hymel et al. (2011); Chu 
et al. (2000) 
Transport; eating facilities, 
water, electricity, etc 
15 H&S Branding Musonda & Haupt 
(2011) 
Create H&S brand 
(marketing), promotional 
items (T-shirts, caps, 
stationaries, etc) 
16 Security features Farinyole et al. (2013);  
Cho & Youn (2006) 
Access system, hoarding & 
fencing, surveillance, 
lighting protection 
17 Emergency 
Preparedness 
WHO (2007);  
Wells & Hawkins (2009) 
Emergency training; 
Signage, Alarm system 
18 Insurance costs Babu & Kanchana 
(2014); COID Act (1993, 
Clause 15; 22 & 23) 
Monthly insurance 
premiums, COID 
contributions 
 
 
 
 
 
 
FINDINGS FROM EMPIRICAL ANALYSIS 
For the empirical study, six projects were used as case studies to analyse how 
contractors are priced for H&S on their projects as well as what element were being 
priced for on the said projects. These projects included in the current study were all 
from the civil engineering construction sector. The projects were classified under 
two categories, namely: pipelines and roadworks. The project values ranged 
between R31 million and R687 million. In terms of duration, the shortest project 
period was 12 months and the longest 27 months (See Table 2). 
Table 2: Project Types 
Item 
No. 
Project 
Names 
Scope of work Duration 
(months)
Labour 
(Peak) 
Project Budget 
Expenditure 
1 Project A Civil (Pipeline) 18 260 R 400 000 000.00
2 Project B Civils (Pipeline) 12 120 R 195 000 000.00
3 Project C Civils (Roadworks) 12 31 R 31 500 000.00 
4 Project D Civils (Pipeline) 27 600 R 630 000 000.00
5 Project E Civils (Pipeline) 21 280 R 500 000 000.00
6 Project F Civils (Pipeline) 18 450 R 687 000 000.00
Findings from the case study showed that contractors spent money on a number of 
H&s elements of which many of them were not necessarily priced in the BOQ. The 
costs of H&S breakdown was categorized into the following components: 
Personnel, Training, Equipment, PPE, Time and Environmental. Another 
breakdown received from a different contractor included a class referred to as the 
miscellaneous items.  
Document analysis revealed that the actual expenses on H&S elements ranged from 
R900 thousand for a R30 million projects and about R34 million for a 650 million 
project (Table 3). In terms of the ratio between the actual expenses on H&S and the 
project values, it was found that the actual costs ranged between 2.39% and 4.90% 
(Table 3).  It was also observed that projects with a higher project value of R500 
million and above had a higher H&S expense to project value ratio. These projects 
had a ratio of 4% and above. Of interest, however a R31 million value for project 
C. was this particular project spent about 3% of its projects value on H&S 
provisions. 
Table 3: H&S expenditure ratios 
Item 
No. 
Project 
Names 
Project Budget 
Expenditure HS& expenditure 
% 
ratio 
1 Project A R 400 000 000.00 R 9 553 995.79 2.39% 
2 Project B R 195 000 000.00    R 5 203 248.74 2.67% 
3 Project C    R 31 500 000.00    R 957 454.78 3.04% 
4 Project D R 630 000 000.00   R 25 690 909.42 4.08% 
5 Project E R 500 000 000.00   R 20 688 493.19 4.14% 
6 Project F R 687 000 000.00   R 33 664 777.73 4.90% 
 
 
H&S costs drivers 
The cost drivers were identified from document analysis and interviews. A ranking 
of the most frequent factors was also done. The ranking was done using a 
regression scale with the most frequent element(s) ranked 1 with a score of 7 and 
the least frequent element(s) ranked last with a score of 0. The principle was that, 
the more a cost driver appears in different projects, the higher its score. Out of a 
total of six projects, the highest frequency score that an element could score was 
therefore 6 and 0 was the lowest that an element could achieve (Figure 1). The rank 
was therefore reliant of the frequency score, i.e.; the higher the frequency score, the 
higher the rank. 
As shown in Figure 2, nine (9) elements were found to be the most frequent on the 
six projects. These expense factors included: H&S personnel, PPEs, safety 
equipments, induction and training, incentives, medicals, signage, first aid and 
H&S promotions. Incidents and investigations were ranked second with a score of 
5. Security features was ranked third with a score of 4. H&S audits were ranked 
fourth with a score of 3. H&S inspection was ranked fifth with a score of 2. In sixth 
position were expenses to do with H&S meeting and attained a score of 1. Four (4) 
elements were ranked last with a score of 0. These include; H&S campaigns, H&S 
branding, emergency preparedness and insurances. These were the elements on 
which no expenditure was allocated for on all the projects. This was surprising but 
perhaps the explanation could be that the head office as opposed to the project 
provided for these costs. 
As for the H&S elements for which actual costs were recorded, the findings show 
that all the projects recorded costs for at least ten H&S elements (Figure 3). Project 
F had more costs in terms of elements for which costs were recorded. Project F 
recorded 14 elements (Figure 3). 
 
 
Figure 1: Ranking of H&S cost drivers 
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Figure 2: Frequency scores 
 
 
Figure 3: Number of H&S elements for which actual cost was recorded 
DISCUSSION OF FINDINGS 
From the study, it was clear that contractors provided finance for H&S elements of 
which a number of them had not been provided for in the BOQ.  
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Findings from the study were that the actual cost spent on H&S elements ranged 
between 2.4% and 4.9% for projects above R500 million and about 3% for projects 
below R500 million. These values were found to be within the 5-8% range as 
indicated by the interviewees. Additionally, the H&S costs were found to be 
directly proportional to the number of items for which expenses were made on the 
projects.  This implies that the H&S cost is directly proportional to the H&S 
requirements for the projects, the more the requirements and the more costly it was.  
Findings by Wells & Hopkins (2009) show that H&S expenditure on projects 
ranged between 1% and 2% of the contract value for big and small contracts 
respectively. However the current study found that the mean expenditure ratio for 
H&S elements to project costs equated to between 3 and 5% for the civil 
engineering projects.  
Elsewhere, a study by Smallwood & Emuze (2014) found that the mean percentage 
H&S allowed for in tenders was 2.5%.  
CONCLUSIONS 
The study identified the costs drivers that should be considered when allowing for 
H&S and how much should be allowed for. H&S cost drivers presented in the 
findings are regarded as the minimum to be priced for if it all H&S performance 
can be assured on construction projects.  
The generalisability of the findings from this study is however limited in that the 
case studies did not include building projects and were mainly sourced from one 
contracting organization albeit semi-autonomous. As an on-going project, the study 
will therefore include additional projects and other organizations in order to 
increase the generalisability of the findings. 
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